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The Roadmap

« What is the sea level rise trend?
« What is the sea level forecast?
» How to translate SLR into cost? [ i

« What to do with this info?

Source: USA Today



What is the Sea Level Rise Trend?

Global and Local Annapolis Mean Water Level Trends (1928 - 2017)
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What is the Sea Level Rise Forecast?

2.0» Most Likely Scenarios: 0.2-0.4 m (8-16 in) of SLR by 2050

0.5-1.5 m (20-60 in) of SLR by 2100
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How to Translate SLR into Cost?

Height above first floor elevation
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How to Translate SLR into Cost?
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How to Translate SLR into Cost?

Height above first floor elevation
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How to Translate SLR into Cost?
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How to Translate SLR into Cost?

Depth-Damage Curves for Non-Residential Buildings

g (Based on Structure's Construction Type)
S
70% €
]
£
@
8
60% E_ g
x Wood or Steel Frame e ="
» -
E‘o ’4—' ‘..........00000
50% :E ”.........o
= coph
5 o
?’ .. ,l,
40% < <7
%S Metal Frame o,/
L]
Q .....oooooo.o'/
%o o° om—
30% ¥ ..' =
g . .;;’ Masonry Bearing
(] 00 2”
a. o >
)/
20% © <
2 e
g 5
(@] o
10% o 3
oo
@ b/}
=
o oy
0% ar
-0.5 0.5 1.5 2.5 3.5 4.5

Floodwater Height Relative to Building's First Floor (meters)

Source: Adapted from U.S. Army Corps of Engineers (2006)



How to Translate SLR into Cost?
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How to Translate SLR into Cost?

Height above first floor elevation
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How to Translate SLR into Cost?
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How to Translate SLR into Cost?

no adaptation

Damage Cost of £ 0.5 m Flood
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What to do with this info?

Comparing Annual EMV With & Without Adaptation Measures
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What to do with this info?

Comparing EMV With & Without Adaptation Measures
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What to do with this info?
Implementing Sea Level Adaptation (ISLA) Tool

User Inputs

Project Information:

Year 2015
Location [Norfolk
Datum  [MLLW

Asset Information:

Name or Asset Number

Current Replacement Value
Construction Type
Asset Use

Financial Assumptions:
Annual Inflation Rate

Annual Interest Rate

1st Floor Height above MLLW

GSLR Scenario out to 2100: Potential Preventative Measures:

{model uses preset if left blank) Preventative Measure A:

[ meters Name or Type
o meters Max Height of Protection
Net Present Value
Bldg 2 Preventative Measure B:
3.02|meters Name or Type
$30,000,000 Max Height of Protection
Masonry| Net Present Value
Office Space
Preventative Measure C:
Name or Type
2.0% Max Height of Protection
7.0% Net Present Value

Temp flood barriers "

0.61

50,000

meters

Build 1.5 m wall "

1.52

$300,000

meters

Build 3 m wall "

3.05

$600,000

meters

ISLA's Recommendations

It is recommended to implement
Preventative Measure A by: 2036
Preventative Measure B by: 2050
Preventative Measure C by: 2058

Expected Monetary Value

Comparing EMV With & Without Adaptation Measures
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 Inputs to ISLA: Sea Level Rise Scenarios, Property Location,
Building Construction and Use, Proposed Adaptations

« Qutputs from ISLA: WHAT To Do. WHEN To Do It.
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Summary

 ISLA uses current or forecast sea level rise trends
» Economic estimate of flood damage costs

« Comparative analysis of adaptation options
* Decision tool for WHAT to do and WHEN to do it
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Questions?

Angela Schedel, PhD, PE

Director of Community Resiliency

TAYLOR ENGINEERING,

INC.

aschedel@taylorengineering.com
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How Much More Will Sea Level Rise?
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How Much More Will Sea Level Rise?

Global Sea-Level Change

Land-Based
What causes sea level to change? ice Meiting
Thermal Expansion As glaciers,
§ . As water warms, Greenland and
Land Water Storage it expands Antarctica Ice
Changes in runoff Sheets melt, they
and storage of add mass
surface and ground
water affect

| sea levels
B

Local Sea Level Rise Varies due to Vertical Land Movement

Source: Hall et al. (2016), IPCC AR5 (2013)



Causes of Local Sea Level Rise vs.
Global Sea Level Rise Trend

Regional Sea Level

Factors that Affect Regional
and Local Sea Level

Vertical Land Movement Dynamical Sea Level
subsidence, tectonic land surface and deep
movement, water and ocean circulation
resource extraction, and changes

glacial isostatic
adjustment

Source: Hall et al. (2016), IPCC AR5 (2013)

Ice Melt Effects
gravitational and other
changes due to redistribution
of land-based ice mass
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